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The Emei Shan stands on the southeast side of the Longmen Shan. It marks the southeastern most edge of
the eastern margin of the Tibetan Plateau (EMTP) and towers above the Sichuan Basin to its east, with the
highest peak being 3099 m. A large number of structural and thermo-chronological studies have been
published focused on the Longmen Shan orogen, which is considered to be the northern part of the
EMTP. However, for the southern part of the EMTP where the Emei Shan lies, its tectonics and uplift
history are still poorly understood. This paper dates five granite samples from the Emei Shan batholith
using the apatite fission track (AFT) method. The boundary faults of the Emei Shan and structural
deformation in adjacent region are also investigated and mapped in detail. (1) In Miocene time,
compressional stress from the eastward extrusion of the EMTP caused large-scale thrusting and
mountain uplift along narrow Longmen Shan in northern EMTP, in contrast to southern EMTP where a
broad and gentle YaanEmei Shan fold belt absorbed most of the stress. By Pliocene time, the
southeastward extrusion of the Tibetan Plateau caused the transpressional stress and rotated the
Chuandian fragment along the XianshuiheXiaojiang fault belt. As a consequence, the Emei Shan region
was intended northeastwards into the Sichuan Basin, bounded by two strike-slip faults on its north and
southeast sides. (2) The AFT results show the Emei Shan uplifted since 25–20 Ma ago. The threshold and
main stage of uplift of the Emei Shan possibly lagged behind the Longmen Shan of approximately 5 Myr.
As the leading edge of fold belt, uplift of the Emei Shan indicated the eastward propagation of the EMTP
was time-transgressive from Late Oligocene to Middle Miocene.
 2015 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
The uplift and outward growth of the Tibetan Plateau is recog-
nized as a result of collision and post-collisional convergence
between the India and Eurasia plates since 50 ± 5 Ma ago
(Molnar and Tapponnier, 1975). The eastern margin of the Tibetan
Plateau (EMTP) has long been one of the hottest areas for research-
ing the Cenozoic tectonic of post-collisional extrusion and
deformation. Two lithospheric fault belts, namely (1) the Longmen
Shan fault belt (LMF) and (2) the Xianshuihe–Xiaojiang fault belt
(XXF), developed on the EMTP and dominated regional tectonic
in Cenozoic (Fig. 1). The LMF was considered as a consequence of
intra-continental convergence between the Yangtze craton and
the Songpan-Ganzê fold belt in Late Triassic and reactivated byregional uplift caused by eastward extrusion of the Tibetan Plateau
in Late Paleogene (Wang and Meng, 2009). The southeastward
thrust along the LMF resulted in regional uplift and exhumation
of the Pre-Cambrian basement granitic and metamorphic rocks of
the Yangtze craton, such as the Xuelongbao, Pengguan and Baoxing
massif. Most of the Late Cenozoic crustal shortening across the
Longmen Shan was accommodated by a series of NE–SW-
trending thrust faults between the Tibetan Plateau and the Sichuan
Basin (Burchfiel et al., 2008). The XXF, extending from the eastern
Tibet to the central Yunnan, obliquely left-laterally truncated the
LMF in the south of Luding. It was considered as the northeast
boundary fault, accommodated the clockwise rotation of
Chuandian fragment between the eastern Himalayan syntaxes
and South China block (Wang et al., 1998; Xu and Kamp, 2000).
The zircon U–Pb dating from the Gongga Shan batholith yielded
an age of 12.8 ± 1.4 Ma, and Rb–Sr isochrones showed that the
emplacement and deformation were synchronous with the initia-
tion of the XXF at 12–10 Ma (Roger et al., 1995).
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Fig. 1. Regional topographic map of the EMTP. Purple star shows location of study area. Yellow-black lines represent main faults in the EMTP. F. B., fault belt; F., fault. Red
hollow lines show approximate location of two topographic sections, which are imposed at the bottom. In the topographic sections, maximum (blue), mean (red) and
minimum (green) topographic lines are extracted in a 10 km swath and projected on a vertical plane located at the middle line of the swath. Locations of main previous low-
temperature thermal-chronological data are marked in various shape and color. These data are taken into discussion in main text. Note the previous data mainly distributed
on the Pengguan and Baoxing massif in the northern EMTP, whereas rare date come from our study area and adjacent region. SRTM digital elevation data (90 m) were
downloaded from the website of http://srtm.csi.cgiar.org.
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tion to the Longmen Shan fault belt (Burchfiel et al., 1995; Chen
et al., 1994; Chen and Wilson, 1996; Clark et al., 2004; Dirks
et al., 1994; Jia et al., 2006; Kirby et al., 2000, 2002, 2003; Wallis
et al., 2003; Worley andWilson, 1996). Especially, many significant
studies were published about uplift mechanism and thermal his-
tory of the Longmen Shan after the Wenchuan earthquake in
2008 (Cook et al., 2013; Godard et al., 2009; Hubbard and Shaw,
2009; Jia et al., 2010; Wang et al., 2012; Xu et al., 2008). These
studies provided a large number of chronological data to prove that
uplift of the Longmen Shan mainly occurred in Late Oligocene to
Early Miocene (30–25 Ma and 15–10 Ma, Wang et al., 2012)
and Middle to Late Miocene (12–5 Ma, Kirby et al., 2002;
Wilson and Fowler, 2011; 13–9 Ma, Clark et al., 2005; 11–8 Ma,
Godard et al., 2009; 10 Ma, Ouimet et al., 2010; Li et al., 2012;
15 Ma, Cook et al., 2013). Although those works clearly constructed
the temporal framework of northern EMTP in Cenozoic, for south-
ern EMTP, occupying a large area in the western Sichuan Basin and
charactering by low-relief and moderate deformation, was poorly
understood and compared with the northern part in tectonic and
chronology. In this paper, we will firstly give general geological
background of our study area, especially the low-relief fold belt
lying between the Yaan and the Emei Shan. The geology of relativeboundary faults and their kinematic characters will be expatiated
in Section 3. The apatite fission track results from the Emei Shan
batholith and interpretations will be presented in Section 4. A
simple regional tectonic evolutionary model of the EMTP will be
proposed. Our conclusions certainly will be drawn in the final part.2. Geological setting
The NE-trending LMF and the SES-trending XXF dismembered
the EMTP into three tectonic units (Fig. 1). The Songpan-Ganzê fold
belt, bounded by the LMF on the southeast and XXF on its south-
west, is characterized by a thick sequence of folded and refolded
Triassic flysch deposits with local exposures of the Late Paleozoic
rocks and witnessed a complex tectonic history during closure of
the Paleo-Tethys ocean (Yin and Harrison, 2000; Worley and
Wilson, 1996). Lots of chronological researches show the fold
deformation initiated from the Late Triassic to Early Jurassic Indo-
sinian orogeny (Nie et al., 1994; Wang and Burchfiel, 2000; Roger
et al., 2004; Harrowfield and Wilson, 2005). The Chuandian frag-
ment, lying on the southwest of the XXF, is described as a tectonic
collage composed of the southern Songpan-Ganzê fold belt, Yindun
arc and Chuxiong Basin from north to south (Wang et al., 1998;
K. Meng et al. / Journal of Asian Earth Sciences 115 (2016) 29–39 31Burchfiel and Chen, 2012). The Sichuan Basin, occupying the north-
western part of the Yangtze carton, lying on the east of the LMF, is
considered as an elongate and moderately deformed peripheral
foreland basin started from Late Triassic and bounded by fold-
thrust belts on all sides, including the LMF on the west (Chen
et al., 1994; Meng et al., 2005).
The Longmen Shan, decreasing elevation of approximate
4000 m within less than 50 km distance, was considered to be
the steepest margin around the Tibetan Plateau (Section 1 in
Fig. 1). In contrast to the Longmen Shan, the Yaan–Emei Shan fold
belt, lying on southern EMTP, is characterized by a broad low-relief
terrain with average elevation of 1000 m (Section 2 in Fig. 1). The
terrain gradient is gentler in this area, with the elevation descends
about 4000 m in more than 120 km. This fold belt is bounded by
the Emei Shan fault on the southeast and the Guanxian–AnxianQQ
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Shan batholith in the easternmost edge. WMF, WenchuanMaoxian fault; BYF, Beichuafault on the west (Fig. 2). The Yaan–Emei Shan fold belt shares
the same strata sequence with the Yangtze craton, which mainly
consists of the Proterozoic metamorphic and granitic basement
rocks on the bottom and Paleozoic to Cenozoic sedimentary covers
on the top. The Sinian to Middle Triassic strata is dominated by
marine deposits, such as dolomite, shale and limestone, and inter-
layered with the Upper Permian Emei Shan basalt. The presence of
terrestrial clastic sediments and coal deposits in the Xujiahe For-
mation (T3x1) marks the closure of the Tethys Ocean in the western
Sichuan Basin (BGMR, 1991).
The rocks exposure in the Yaan–Emei Shan fold belt mostly
cover the age from Paleozoic to Jurassic, with local outcrop of the
Proterozoic granitic rocks in core of anticlines. All the Pre-
Cenozoic strata are involved in regional folding. North of the Qingyi
River, rocks from Late Triassic to Late Cretaceous age formed combQ
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32 K. Meng et al. / Journal of Asian Earth Sciences 115 (2016) 29–39folds characterized by tight anticlines and broad synclines (Fig. 3).
Tight anticlines, such as Xiongpo anticline, mainly dominated by
northwest-dipping thrusts. South of the Qingyi River, folds were
mostly composed by the Paleozoic rocks with a few exposure of
the Proterozoic basement. Those folds approximately accompanied
by NW–SE-direction shortening along the Longmen Shan started
from Late Mesozoic. The activity of the XXF in Late Miocene
(12–10 Ma) deformed the originally straight fold axis into the
S-shape (Fig. 3).
3. Fold and fault relative to the Emei Shan
3.1. The Emei anticline
The Emei Shan, being the highest mountain stands at the east-
ernmost edge of the Yaan–Emei Shan fold belt, is a monocline that
gently dips to the west with 15 angle. Actually, the Emei Shan is
the western limb of the Emei anticline, which is cut by two faults.
In the southeast, a sub-vertical normal fault obliquely cuts the
anticline in NNE-direction and formed an escarpment with over
850 m height (Figs. 4 and 7a). In the north, another normal fault
transversely cuts the anticline. Details about boundary faults will
be presented in following sub-sections.
The regional rock units of the Emei anticline are clear. On the
foothill, the Early Proterozoic basement rocks, called Emei Shan
batholith, crop out along the fold axis of the Emei anticline.
The Sinian thick-bedding dolomites unconformably overlie on
the batholith. The Early Paleozoic rocks, containing the Cambrian
thin-bedding gray shales, the Ordovician carbonaceous shales or
limestone and the Silurian black shales consecutively deposit on
the Sinian strata. The Devonian and Carboniferous strata are
regionally absent in the southwestern Sichuan Basin. The Early
Permian thick-bedding limestone and the Late Permian basalt
unconformably overlie the Early Paleozoic rocks (Fig. 5a). Five
fission track samples were collected and dated from the Emei
Shan (Fig. 4), and the results will be shown and discussed in
Section 4.3.2. Eastern boundary fault: the Emei fault
The NE-trending Emei fault extends over 20 km from Gaoqiao to
Longchi, along which the Emei anticline is obliquely truncated
(Fig. 4). The normal faulting along the Emei fault results in expo-
sure of the Emei Shan batholith on the footwall. On the hanging
wall, the Late Triassic strata are in direct contact with the Emei
Shan batholith along the Emei fault, indicating the over 2 km-
thick Paleozoic rocks are cut out by the fault. To the north of Gao-
qiao, the Early Cretaceous red beds, the Guankou Formation (K1g),
are gently deformed and tilt to the Emei Shan. An inner-layer NE-
trending thrust fault presents the eastward thrusting of the hang-
ing wall rocks and the high-angle deformation of the footwall rocks
(Fig. 7c). The fault developing within the Cretaceous strata is pos-
sibly resulted by eastward and downward collapse of the hanging
wall rocks along the Emei fault. The Early Permian limestone and
the overlying Triassic sandstone on the hanging wall overturn to
the west, implying the intensive deformation of the hanging wall
sedimentary strata near the fault (Fig. 7d). To the east, the Longchi
fault (LcF) is paralleled to the Emei fault (Fig. 4). The recumbent
folds involving the Middle Triassic gypsum- and coal-bearing Leik-
oupo Formation (T2l) (Fig. 7e) and the tight fold involving the
Upper Triassic Xujiahe Formation (T3x) (Fig. 7f) along the Longchi
fault further demonstrates the eastward collapse down of the
hanging wall rocks. Fig. 5b presents our explanation of the kine-
matic mechanism of the Emei fault. The normal faulting accommo-
dates the differential uplift of the core and limb during the uplift of
anticline. The Emei fault not only is characterized by the dip-slip
motion, but also contains a right-slip component. West of the
Huangmaogang, tributaries across the Emei fault are right-
laterally offset by 2 km. In the northeast end of the fault, the
Jurassic rocks are right-laterally displaced by 1.5 km. In the
southwest end, the Upper Permian rocks are right-laterally offset
by 2.5 km (Fig. 4). It is worth noting that the Emei fault is covered
by the Early Pleistocene alluvial sediments in the east of the Long-
chi, and no signs indicate activity in Quaternary. We believe the
Emei fault is inactive at present.
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A 50 km-long S-shaped fault lies on the north of the Emei anti-
cline. It contains three segments, the Maogou, Conglingang and
Wanniansi fault from west to east (Fig. 6). The Maogou fault is a
left-lateral transpressional fault. Specifically, several northwest-
trending strike-slip faults, aligning in an en enchelon pattern and
merging into the Maogou fault in northwest direction, indicate
its sinistral strike-slip sense. The Maogou fault left-laterally offsets
the Upper Permian basalt by 5 km and transfers displacement
into the transtensional Conglingang fault to the east. Therefore,
the Conglingang fault is mainly characterized by normal dip-slip
that accommodating the extension of the northern fault plane
(Fig. 4).
The S-shaped NW-striking Wanniansi fault extends over 20 km
from the Baoguosi to the Jiaopenba basin. West of the Jiaopenba
basin, the normal faulting along the N-dipping Conglingang fault
results in the down-slip of the Permian rocks (Figs. 6b and 7g).
The fault fracture zone crop out on the bottom of the Lower Per-
mian rocks that mainly consists of mafic igneous rock breccia
(Fig. 7h). To the east of the Jiaopenba basin, the Wanniansi fault
truncates the northern tip of the Emei anticline. The normal
faulting is likely caused by the differential uplift of the different
parts of the Emei anticline (Fig. 6c). In the field, the Triassic strata
rests on the Sinian dolomite, indicating that nearly 3 km-thick the
Late Proterozoic to Paleozoic rocks are cut out during the normal
faulting. The hanging wall rocks are folded and thrustnortheastward during or after the normal faulting, and result in
the formation of the NW-trending Niubei Shan anticline along
the SW-dipping Niubei Shan thrust fault (Figs. 4 and 6). The Wan-
niansi fault also has a minor left-lateral strike-slip component. A
tributary and relative strata across the Wanniansi fault are left-
laterally displaced 1.3 km.
In conclusion, the normal faulting along the Wanniansi fault
and Emei fault accommodated the differential uplift of the Emei
anticline and created topography of the present-day Emei Shan.
Whereas, the strike-slip motion along these faults laterally accom-
modated the northeastward indentation of the Emei Shan region
into the Sichuan Basin.
4. Apatite fission track
4.1. Samples and method
Five samples were collected and tested from the Emei Shan.
Sampling locations are shown in Fig. 4. Those samples were
selected from 1300 m to 670 m, with a 150 m elevation interval.
Within, four samples are granite from the Emei Shan batholith on
the footwall of the Emei fault, and one sample is the Lower
Permian limestone from the hanging wall.
The AFT analyses were conducted at the Laboratory of Neotec-
tonic Chronology in the Institute of Geology of the China Earth-
quake Administration. Apatite fission track ages were obtained
using the external detector method (Gleadow and Duddy, 1981)
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1983). Age-calibration standard is Durango apatite (31.4 ± 0.5 Ma).
The National Bureau of Standards trace element glass SRM612
was used as a dosimeter to measure the neutron fluency during
irradiation. Spontaneous fission tracks in apatite were etched in
5.5 N HNO3 at 20 C for 20 s. Induced fission tracks in the low-U
muscovite external detectors that covered the apatite grain
mounts and glass dosimeters during the irradiation were later
etched in 40% HF at 20 C for 20 min. Fission tracks and track-
length measurements were counted on a OLYMPUS microscope,
using a magnification of 1000 under oil free lenses for apatite.
4.2. Results
Fission track results of samples are listed in Table 1. The radial
plots and histograms of fission track ages from individual apatite
grains for each samples are shown in Fig. 8. All errors are quoted
at the 1r level. The ages were concentrated in 18.6–24.9 Ma,
except the 30.3 ± 2.0 Ma acquired from APC-48. The samples show
long mean track length (>13 lm) with small standard deviation
(0.9–1.2 lm), possibly indicating these samples have experienced
a rapid cooling to low temperature (<60 C) followed by prolongedtime at this temperature (Enkelmann et al., 2006). A chi-squared
probability overestimates of 5% indicated the mono-provenance
of the sample grains, and the pooled apatite fission track ages were
used for interpretation. Thermal history modeling results are also
presented in Fig. 8. We overlapped all five good-fit paths of sam-
ples and found the rapid cooling of the Emei Shan occurred at
25–20 Ma (Fig. 8).
According to the sample locations and FT ages, a couple of
schematic cross-sections are drawn (Fig. 9). Fig. 9a is a plot of
AFT age (with 1r error) versus relative distance across the Emei
Shan batholith. Fig. 9b is a cross-section that shows the sample
locations. The FT age distribution of APC-44 to APC-47 shows an
antiform pattern that is consistent with the Emei anticline.
Specifically, sample APC-46 and APC-47, locating near the core of
anticline, show the older FT age of 24.9 ± 3 and 22.2 ± 2.4 Ma.
The APC-45 yields the younger age of 21.3 ± 2.3 Ma, possibly due
to its position further from the fold axis than APC-46 and
APC-47. The outermost sample APC-44 shows the youngest age
with 18.6 ± 1.7 Ma. The APC-48, which is collected from the Lower
Permian limestone on the hanging wall of the Emei fault, shows
the oldest age of 30.2 ± 2 Ma. Although the mean track length
and thermal history model indicate it experienced a similar cooling
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possibly indicates it has a different Cl content and experienced
a more complicated annealing process. Therefore, we will not
take APC-48 into structural interpretation of the uplift of the
Emei Shan.
The age distribution of samples indicates the uplift of the Emei
anticline initiated from the fold core to the limbs during 25–
20 Ma. In addition, we derived the negative exhumation rate from
the age-elevation relationship (AER) of the samples. This is con-
trary to the normal understanding of the exhumation process,
which is that the higher sample has the older FT age. Relevant
research indicated that the recent relief changes strongly affect
the distribution of ages with elevation, especially the slope of the
AER (Braun, 2002; Braun and Robert, 2005). When the relief was
strongly changed, the AER’s slope will be negative. As to our
research, the entire set of the Sinian to Late Paleozoic strata on
the core of the Emei anticline have been cut out and eroded due
to the thrusting and gravitational collapse. The negative AER rate
may reasonably indicate strong erosion and relief change after
the rapid uplift process of the Emei Shan.5. Discussion
Wang et al. (2012) addressed the early phase of the uplift of the
Longmen Shan (Pengguan massif) yielded a 30 Ma age, and a
large number of geologists reported the second uplift phase in
15–8 Ma (Cook et al., 2013; Godard et al., 2009; Kirby et al.,
2002; Wang et al., 2012; Wilson and Fowler, 2011; Xu andKamp, 2000). Our study indicates the rapid uplift of the Emei shan
probably occurred during 25–20 Ma, which means the uplift of
the Emei Shan possibly lagged behind the Pengguan massif about
5 Myr.
Jia et al. (2006) proposed the nappe structures characterized the
south Longmen Shan as different from the north Longmen Shan,
which was dominated by thrusting and folding. According to our
investigation, the folding and faulting in the Yaan–Emei Shan fold
belt were caused by the nappe structures and absorbed most of the
compressional strain. With the eastward propagation of the Tibe-
tan Plateau, the LMF was reactivated and the Pengguan massif ini-
tiated 30–25 Ma ago (Wang et al., 2012; Wang and Meng, 2009).
At that time, the eastward thrust has not propagated to the Emei
Shan. Five million years later, The uplift of the Emei anticline indi-
cated the propagation of the plateau reached the leading edge of
the EMTP in 25 Ma ago (Fig. 10). After that, the rapid uplift of
the Emei anticline lasted approximately 5 Myr and ceased possibly
in Early Miocene (20 Ma). The previous study pointed out that
the eastward thrusting and propagation of the EMTP was mainly
dominated by the coal- and gypsum-bearing Triassic strata (Li
et al., 2013; Wang et al., 2014). On outcrops near the Longchi fault,
the severely deformed coal-bearing Middle Triassic strata imply
the eastward propagation of the EMTP had reached the Emei Shan.
By Middle Miocene time, the Baoxing massif started to uplift along
the Guanxian–Anxian fault during 15–10 Ma (Cook et al., 2013).
Therefore, comprehensive chronological analysis indicates the
eastward propagation of the EMTP was time transgressive, which
endured from Late Oligocene to Middle Miocene. Furthermore,
the crustal shortening occurred in northern and southern EMTP
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the compression was mainly absorbed by a series of thrusts and
accompanied by large-scale mountain uplift in a narrow mountain
range. To the south, the compression was almost accommodated
by continuous folding and moderate faulting in a broadlow-relief region. By Late Miocene time, the left-slip motion along
the XXF not only obliquely truncated the LMF and accommodated
the clockwise rotation of the Chuandian fragment, but also
transformed original linear fold structures in the Yaan–Emei Shan
fold belt into S-shaped pattern.
Table 1
Apatite fission-track data for samples from the Emei Shan batholith.
Sample
no.
Nc qd(Nd)
(106 cm2)
qs(Ns)
(105 cm2)
qi(Ni)
(106 cm2)
U
Concentration
(ppm)
P(v 2)
(%)
r Fission-track Age
(Ma ± 1r)
Mean track Length
(lm ± 1r) (Nj)
Standard
deviation (lm)
APC-44 25 0.963 (2408) 1.331 (140) 1.204 (1267) 15.6 86.3 0.752 18.6 ± 1.7 13.67 ± 0.15 (62) 1.12
APC-45 25 0.955 (2386) 1.425 (102) 1.117 (800) 14.6 87.4 0.665 21.3 ± 2.3 13.66 ± 0.13 (61) 1.10
APC-46 21 0.946 (2365) 1.643 (81) 1.093 (539) 14.4 87.5 0.348 24.9 ± 3.0 13.45 ± 0.18 (36) 1.11
APC-47 24 0.937 (2343) 1.371 (102) 1.015 (755) 13.5 72.8 0.480 22.2 ± 2.4 13.53 ± 0.16 (34) 0.95
APC-48 23 0.928 (2321) 5.578 (309) 2.989 (1656) 40.3 89.1 0.864 30.3 ± 2.0 13.75 ± 0.13 (80) 1.22
Note: Nc = number of apatite crystals analyzed; qd = induced fission-track density calculated from muscovite external detectors used with CN5 dosimeter; Nd = total number
of fission-tracks counted in qd; qs = spontaneous fission-track density on the internal surfaces of apatite crystals analyzed; Ns = total number of fission-tracks counted in qs;
qi = induced fission-track density on the muscovite external detector for crystals analyzed; Ni = total number of fission-tracks counted in qi; P(v2) = chi-squared probability
that all single-crystal ages represent a single population of ages where degrees of freedom = Nc – 1 (Galbraith, 1981); r = correlation coefficient between Ns and Ni;
Nj = number of horizontally confined fission-track lengths measured; Apatite-ZetaSRM612 = 350.7 ± 5.7 (J.L. Wan).
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The features documented in this study for structures of the
Emei Shan and associated fission track results indicate:
(1) Distinct from the large-scale thrusting and mountain uplift
along the narrow Longmen Shan in northern EMTP, a broad
and gentle Yaan–Emei Shan fold belt lying in southern EMTP
absorbed and accommodated most of the geological stress
from eastward and southeastward extrusion of the plateau.
Two strike-slip faults bounded the Emei Shan on the northand southeast accommodated the northeastward indenta-
tion of the Emei Shan into the Sichuan Basin and built the
Emei Shan.
(2) The AFT results show that uplift of the Emei Shan occurred
during 25–20 Ma. The threshold and main stage of uplift
of the Emei Shan possibly lagged behind the Longmen Shan
of approximately 5 Myr in Late Oligocene to Early Miocene.
As the leading edge of transition area, the uplift of the Emei
Shan indicated that the eastward propagation of the EMTP
was time transgressive from Late Oligocene to Middle
Miocene.
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